Previous studies suggest that patients with schizophrenia exhibit dysfunctions in a widely distributed circuit-the cortico-cerebellar-thalamic-cortical circuit, or CCTCC-and that this may explain the multiple cognitive deficits observed in the disorder. This study uses positron emission tomography (PET) with O 15 H 2 O to measure regional cerebral blood flow (rCBF) in response to a classic test of cerebellar function, the associative learning that occurs during eyeblink conditioning, in a sample of 20 unmedicated schizophrenia patients and 20 closely matched healthy controls. The PET paradigm examined three phases of acquisition and extinction (early, middle and late). The patients displayed impaired behavioral performance during both acquisition and extinction. The imaging data indicate that, compared to the control subjects, the patients displayed decreases in rCBF in all three components of the CCTCC during both acquisition and extinction. Specifically, patients had less rCBF in the middle and medial frontal lobes, anterior cerebellar lobules I/V and VI, as well as the thalamus during acquisition and although similar areas were found in the frontal lobe, ipsilateral cerebellar lobule IX showed consistently less activity in patients during extinction. Thus this study provides additional support for the hypothesis that patients with schizophrenia have a cognitive dysmetria-an inability to smoothly coordinate many different types of mental activity-that affects even a very basic cognitive task that taps into associative learning.
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Introduction
Although previously thought to primarily subserve motor functions, the cerebellum is now identified as an important component of the neuronal circuitry that facilitates the smooth execution, or synchrony, of multiple functions in the healthy brain, including both cognitive and affective functions. Because of the extensive cortical and subcortical distribution of its component nodes, it is a critical structure in the cortical-cerebellar-thalamiccortical circuit (CCTCC). This distributed circuit was identified using both positron emission tomography (PET) and functional magnetic resonance imaging (fMRI) to study cognitive/affective functions in normal individuals, and it has also been found to be abnormal in patients suffering from schizophrenia. The deficits resulting from damage to this circuit are described as cognitive dysmetria and encompass the wide range of symptoms observed in schizophrenia (Andreasen et al., 1998 (Andreasen et al., , 1999 Schmahmann et al., 1999; Schmahmann, 2010) .
Associative learning is one of the most basic forms of cognition, and it has sometimes been considered to be a purely cerebellar form of learning. Eyeblink conditioning is a classic form of associative learning, and it has provided one of its most widely used and best-understood models in both humans and nonhuman animals. Classical eyeblink conditioning involves the repeated presentation of a neutral conditioned stimulus (CS, tone) paired and co-terminating with an unconditioned stimulus (US, airpuff to the eye). Initial exposure to paired tone and airpuff trials induces an airpuff-evoked reflexive eyeblink. Following repeated paired presentations, an eyeblink develops that precedes the airpuff. This eyeblink is produced from a learned association between the tone and the upcoming airpuff, and it is therefore considered a conditioned response (CR). Recent imaging studies have extended our understanding of the circuitry involved in eyeblink conditioning by demonstrating that in the human brain eyeblink conditioning activates a larger and somewhat different circuitry than that identified in the animal literature. Not only are the cerebellar activations bilateral, but cortical regions are activated as well. 
